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transcription

Or\ );\ne. ?hencmenon oP SC‘;enhﬁr_ d‘lscip\ines

In Yhis nox‘e we recoard sc'.en\'aﬁc disci);\ines Qs our
modules o? humaon \fhow\edﬁe ond obililies, because
Jais  melephor  seems Yhe s‘nmpleﬁ- way of Comvincing
“\e COmpu\-'er scien"isx' -H'ncﬁ n’ie w‘wo\e o \no\mom

\;now)ec\ge anad a\o]\l)cies S\OOU-\G\ be Q]DPrO ?I'IQ‘}Q\.‘B )oar-
ioned. :

Tor (oY $c'|en}igc c\isc"F\ine )ro \oe v\q]n\e, '“\e Oreo.
3} covers wmust \meel' & number o c_ons}r‘&'m\-s_ T+
MuS} not \oe 300 \018: —“qe core o? 's\'s \cnow\edse \mus]‘
F;} nre o S'MS\e Perscm's head and - our abilities
reo‘u]r‘mj e ma‘m)renomqga o() clo(-l:) egxevcise — -\-\we
required obilities should mot be wore Phan we
can Gcquire and maintain, I should not be Yoo
small either: the area s\wou\d e rich E’.ncug\-\ Yo

keeT_; ws \ﬂa?p?\b %3Q3ed %r wore Yhon a \'»—@):';me.

To the ex erienced 536')% desi‘ﬁner, his sounds
al\ Veb ?_GmXicnr‘: “'00 \&rge O modu\e 15 -\oo %arc{
Yo ‘mano.ﬁe, oand -}oo smoll & meodule is no} worth
crea¥.n5 as & seFo\rc..l-e en\-i\':j.

TPesides Yhose O‘u\o\n\'i}c-}i\fe. cem straints , there are
qU\.o‘\H‘o\x'We onesg, "“r\ere is )r\ne ‘wn)rerno.\ requ\irewwn)-
0? Co)'\erencez n\e a\oih\ies 3\f\ou\c\ e,nq\o‘e ws S10
improve  our %now\edﬁe, Yhe \mow\edae should en-
chle us Yo Ter%?ec\* our okibies. There is Yhe

more eX}er*no T“equiremeﬂ} 0{-) 150\0\}337\: a scievn‘r'ng?c.
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c\‘\sci‘;\ine s\nou\c\ \Oe o wor\d Um)ro i)rse\P, as inde-
Penc\en\ as Fossib\e ﬁ'o‘n’\ e rest. “The degree Yo
which o )toF'lc. can e studied n isolotion 1s a
mo:')or‘ Jres\- @:r how QFF:‘DPK\G}E’.\D }\ne T)c.r)rﬁicm’m&

"\O\S b?@'ﬂ C»\ osen,

To Yhe experienced sbs}w c\esigner, Mis Yoo
Sounds ver:) Qmi\iar. ‘He r2cc>3nizes ”'lr\?ormo‘\ion
\r\'!a\'uns ") alias ‘cbsireaclon ", ancl Fur}hermore Yenows
?u.“ we“ el on 'ma‘f)?ro‘ar'm}-e Vnod.u\ar'\‘z,oﬁ’lcm
con o\ms\f"lCc.“:) COW\P\'\CQ\'Q \'l?e ot bolh sides oP
the g%nce. “This henomenon 0? Vnu‘uca\ Com?\iﬁccx-
bon is (regrettablyd also omly oo fomiliar o the
Or‘dinc\t:? c})-'lzer\, w]'\o \non.s -\o ComFla M“ﬁ Q“. Yhe

/ L

rales and regu\o.}icms o? e various “services
o{) 1/\'!5 overnmen\‘: ?irs) -\r\‘\e ci;"\zen has Q\"\Gfé
Yime G“in\b oul all the ?orms, and then the service
hos o hard ¥ime C\f\ec\t'm:‘j all the C\.o.\c\,

A rnew c\ass oP CCJY'!S'acle\"O\)'\UﬁS @n}ers Yhe P]c)ure
when we loke inYo acccount tho} viable sc'\en\ﬂﬁc
disc.?\ihes exis Por ‘cma Per)ods o? ‘\‘nme, C\ur}n:.)
which nw‘:j ?’ars}r emege and Yhen evolve. (Some
;f Yhem we hove seen c\iSGPFeQr {)or‘ lock o?
wrther interest 1n Yhe aree.) Nolice the} Yhese
lm% Periods are in¥rinsic: no Su\os‘-aﬂ)ia\ bod&
0? \(nowledge WGS ever concocted on a \"0;1»‘\3
aldernoon and the Scien}—i@c %Aerfrise 1S Intrin-
s‘ma“a (o} VeU \cmsa-rc;nae e
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Consequ\em\\ ) Yhis  yesdricts She oreo oPo. vichle
SC'IEV\\'IEC c\i.Sc’.Ys\‘me —‘10 }hose n w]n‘:c\\ )r\ne Yarover‘\oia\
“Vosting condribuYion can exis}, and those concerned
with Hne e\ro\u}icm o?a v‘no\o\e SC’nzn}\%c c\isc\‘:\ine

don'} waste their e%r‘r& own o\nj“\‘m(j Yhe obhsolescence
o? w\\ic\r\ IS In ‘533\\\‘

These o\.a:j.s, wne 09% emcounters the inicom
+hal "5c'\en}'ngc \omaress s So —@uﬂ | Mot o we“~
Yroined  scienhst's ‘na\g)—\i?e, 1S o? Yhe order o? 5

ears ". Wha} nomsense’ T_?, indeed, o scienhslt's
%a]?—\ig)e S cm\n =) years, Yhot should not be
\-o-\(en Gs o Sfjmv\om o? -\-}\e 5‘)9626\ o? 5c‘|en\’|£2|c
progress, R o? Yhe deleriorakiom o'? on  edumcchone)
process Yol crams Yhe \FOQ\" 8ro~dua}e‘s heod w\\'\\
]’DGFEEC} \ Y\OTC\\O'i\‘IGL . _D' 15 o Séjm‘o}c:m o? }eqc\\‘mg
C\'l\forcecl %'cmn G SC‘IQY\\'I?\C. c\‘tsc'ﬂf)\lne, o? w\\ic\n ]“ is
a maJor purpose Yo ‘oreven} such washe o?e%%r):,

’Be(-)ore Cow)"muanﬂ )rhis discussion 0? }\ne F\\enomenm
0? sde\r\\‘i G d‘{sﬁ?\'mes:, 1 Ynus} aco\uo?n)l Hou w-x!:\'\
Jhe “Buskm Lndex' . nawmed c.@er 30\m “Buxkon , who
discovered thal « _-.? not the - wost relevan} ome-
c\‘ameﬁs‘:ona\ scale o.\cmj N\Mc\n \ro F\o\c.e ond Comyore
inc\ivio\uQ\S, 07-301\'\20)'1071‘5, ‘mdus)ir'\es, oand Ynovemen"s
is to how gxr' in  the ?u)-ure their planning extends;
Jhe Buxton Index exypresses e \en&}\n o? Hhat

erioc\, Me&suf‘e—o\ TN Ue&rs. I"S S'lS\'\iPlQO\nOQ 1S
hey coo er‘o\\"mh behween Ferscms or 8;:;\;..1;3 with
very dit¥eren ¥ Buxton Indices leads Yo mutual
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(moro.D ‘re‘)roo\c\nes as \C’“ﬁ Qs Mﬂe Gf}h@rs are wn-
aware DP H’ne di{?erer\ce.x Hne ‘oor)rner 'Wi“-\ )r\'\e, ‘.‘am“
PBuxten Index s Gocused o? s\nor\'-sb\\\eo\ness o
cr]oTaor‘\unism, Yhe ome with  Yhe \o;rf)e “Buxkon Lndex
15 Gocwsed o? \’IO\D}J:jiSm ond o \GC\dn& sense OP
reS‘:vcmS'l\Si\'i}D. ’ﬂne /JBux&m Flﬂdex \De'm Jus\' G num\DE’r
without moral values cMached Jo '.\»D%now\ecbe o?
+ can Srea)"\-:j Cm*‘r‘ubu}e Yo C\eo.r'm.& uuP “'te S\c:j

1 'meﬂ)flcmed -“\e /.Bux)rcm ’Ihdex \Decau.se. ﬂ‘ Sives
rne G W(k:j 0? discussin n Q de\-qc\f\ed monner
the love-hale relodion bebween the world of science
ond the world "oul }here") and Ahe c\ose\b relcted

SClem \oe‘rween ”Puu’e avad “O'PP\ied" Science.<—§_h
Some .Sbc’ne\"les ‘H"\G\)' 5c\nism 5 S}I'cnnser' '}"nom in &Hem}

The relabien s oﬁen Mnconr\‘E)of}Q\o\e. The world
“ouY )r\nere ’ Preﬁeﬂ)rs g Ybr'ob\emr\s bo w‘f\':c\n _ff Y
are solvakle oF cll - onl acience Can offer an eg
?ec}'-ve solation. This c\@P@no\once on Scence 1S
qu‘-}e oﬁen resented . (Over omd over aop™m  ome
will  hear Uunsup orted claims thal on unsc&en)ﬁﬁc
shorfeut wall do dhe Jo\o \_')us\' os well or even boelter.
Tese claims | and the rea audiences thal com
boe g)unc\ @:r Yhewm, are 5<jmp\-cxms Q? Yris resent-
men}.) When in response Yo such urgm} challenges,
Sciemce Seems Yo ':Snore them oand Yo go qme\-b
its ouwn woy, dhis W\O-a be in)rer\ore)rec\ os ado\‘nb
'Insu“' Yo 'mJur:} and ?ur‘“ner F'u.e\ '\'L\e. rescn}mew).
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Science | Gmm i} side, 18 net ctracted Yo Fm\o\?mns
i} 'S no¥ reao\:j «f)cﬂ', 15 rePe\\ed b:l e customer base
’“ﬂ&" Tareﬁars ¥O tis)em XO '\'\r\e un‘:\(S, qnol,“lh exes -
Pero}icm, \m“ o'm¥‘ 0u¥ —H\o} MOm:) "reo.}—wcrr\dh
Fro\o)ems c.ml:j s\‘:“ e.xis} \Oecause 1}5 "}ch\r\]ngs
have Yoeen ';Snoreol. Tn 3"\01'}, G er}i\e_ round ()or'
S
drama  oawd con-ﬁic}.

The resolwhiom of the cwﬁic} requires the un-
c\ers)rOmo\mg o’? Ywo ¥\\in35, e ?‘ars\- one has Yo
do with the o\iﬁ%rence in Duxkm Tndex. On dhe
'l-'vme scale o? -}\ne sc‘:en)iﬁc enq}er]or‘:se, whih}h Cr}’\‘eriq.
as dicteted b\j Hhe V&ds and ?&s\'ﬁms og: the gc\(\e
pablic, lack the necessary s—‘rq\o'-\i\‘j Yo be used
?o-r' \cmg--lrerm ﬁu}c\omce: one dow , robolics hos
Yo save our econome, | the next ) 3+ s the
53,9835‘" Pareat o @“ e«n‘;\o:jmem\‘. The odher
Hﬂ"mg we W\us\' unc\ers}o\nd is wh Science l"\as
So oﬂ@n ‘f:eom SO ex‘rreme\:j sgccess@.\, w\a:j i}
Car rovicde omswers omnd solulions Hhatl connot
be oblrained \o:j ony other means. The explo.na)ion
has °‘]w°fj5 been Yhal science hos shack Yo s

Own ru\es.

No SC'\en)"\ﬁc \oreo&nnrou\n ]ﬂas cver \oevm 0\0—
Yoomed Yoecause some benelactor ordered i+, Be-
sides _\/lorol ~ sometimes even ver\xj hard - work \"’tj 'n\'s
mosY 3‘1990\ Tamc.)ﬁ}'moﬂers, o @our'\s\'\ing ond

Vigorous scien}igc chsci\o\ine rEqulres o vev:j COre-
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Pu“ cho\ce o? bﬂno} b \’r:j 'ﬂf\e successg?u‘ Scien\isx-
is verey me)ma\ﬁc - oYherwise he would \oro\oa\:{j
no} e so success?u\— . He knows he should
not wasre \is e@%ﬂ"‘ on Aivie in Yhe sense  thal,
i? he does not clo them, someome else com e
Yusled lo do dhem. He also knows he should
not wosk \f\is Yime on }T\uj‘m the '\m\ooSS'l\o\e.
Co'nsequ\en}\JJ a@rer uem care Yl Cvo.\u.c\\'lo-n, he
embarks on whatr he sees os in ol Fro\oa\o‘.\i}:j
\)us)— Posa‘:\o\e. —H is in o suble ba\o\nce be}tween
Coure.oe ond cowardness belween Vvision and
Cova i o that -}\r\e im roloa\o\e 15 achieved, Science
15 wmore o‘opor'\umh-c\r'wen Pran demand- driven.
T has Yo be, becouse Yhis is ome 0? Yhe corner
Sltomes o? its Success. This is wim’j ¢ach success-
?u\ sc}en)rific @n)rerPﬁse c.\wotjs e,meraes &GS o S0
S}rcmgl(j au}onoknous ac}'ivi}:j. a socle):j eaﬁer
Yo reap '}-he ]Oene?‘i}s ?f‘crm -n)e Science 'u\ SU\—TJFG'F)‘S
or Yolercies S\’iou\d leave Yo i¥s scienbists Yhe
choice whalt Yo ')-c\c\c\e, oncl i M“ be reworded
many ¥imes over needless Yo soy, this is anathema
Yo the Yno\nc\ﬁeriu\ mind. | ET. Rell remarks
C;.bou" Some EuroPecsn mcﬂ\o\rc\ﬂs H‘\OJ‘ "-}hese
ru\ers were C\eor S hl*ed %ousk \'0 e 3"00}
Yhe s‘nm)o\es\- wery o 8(2‘\'}"17\3 marhemalics out
c? o ]ma\—\nemo}'\cian 18 4-0 PO:‘_') Nisg \Win\?) ex?enses.".]

We hove seen the lo\r:)e Buxton Tndex cs on

Inhinsic characterishic of SCiEn}i@c olisciplines;

'“r\'ls 1S Hﬂe \o\&ce 40 pom)r ou} Hno.} i\- does hu}‘
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come \m')r\wcx.k} G price: in their course, our
scienhific d‘usczp\mes have as litHe @ex'ib'!\l'}:j ondk
“S  much inertia as intellectual Su.?erhn\cers.
Owr Scienlriﬁc diSo‘. \‘mes euo\ve_, —}he O\‘}‘"G'V\}ion
s\n'aﬁs Gum old )royaics Yo new omes, and s
In Par}icdar the increo\smﬁ mo\s}e:j o? the
new \'o\')lcs —an)r S'Nes H\e ﬂ?ee\irlg e} Frosress.
/.ESu} }\Oe 'mer'\"aa is e'vwaf‘wroms1 ond e G sSome-
what 1arger distance Yhe progress O‘W‘C\(\ﬁ \ooks
like " more o? Yhe sowme - the sc‘uew)igc Qlis-
CiF\'me. yemaoains Slead‘j o '1\5 course,

The steadiness was e\ooluen}\:j reﬂac}ec\ n om
inlerview with Her]oer\- /]?ob\oins, in which he ex-
\olqmec\ w\\:j he did not QX‘)')ec“ moathemaltics Yo
chanse c\rcama}'aco\“b o\.urﬁhg Hhe nex} cevx\-m:j)
Com?u}ers Y NG Com u}ers. H]s or&umen]‘ WEGS
Yhet \mqw}emc}ic‘:ohs had o.\wo\:js worked o}
-H\e \'lmi}s 0%9 'pﬂe co\\oo\d\Tj of -Hma?r ‘0!‘0\‘:(‘.‘5'
ot the human Yram had not chanoed wmudh

over the \cst 5000 ears ono ot i} wose a
S&Fe Frec\ic\]m Mqa} ‘.} would no} o so over
Ye wext 100 . Tair eviow h. But a} Hne same

Yime the argument reveds whal would he involved
in revoku%‘icmiz'ms mg}"’;emo\)’iCS: N drasl’nc rec\uc}ioh
o? ~H’\e Y'e\io\nce Oy OArT ]orcu'ms, e'S‘ 133 re,Flc.c'mj
more ond more o? our Nuwmon rec\s«:m'm:) )::a
the

calcul aben and so le'H'mé) Mhe sam\oo\s clo
WUT'\(.
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TV'\ Yhe Same boo\c - ”MO\\'\!\emc‘\"iCQ\ /Peng‘e,"_.
30“0\\0\ E Knu)’\\

borrowed wmy ¢

-1 qucﬁe b:j heart as somewne
Y - remarked abaoul Cc:w\\ou}inj
Science that i} had Frov‘\c\ec\ & home ?or other-
wise homeless mothemalicioms (like him)

W\'\ose ‘|Y\-\€r€5}5 - ond wo:j o() wor\<'\n\<-j?—- c\evio.)recl

3‘00 mu,c\n o w\r\c} CW‘\’QM‘YJOFO\'I’D mo.Hﬁemc\-
bicians are wused o.

m \6&5)‘ sloecu\\o.}we\ ,T QA wﬂ“in Yo co
o loY rur)r\wer. We are r;qua ‘o reo.\'rzz mo?}-

o? Leibniz's "Dream, we are  in Fac\-, \’E‘Q\]‘liﬂj
wore and more of i} b

o\e‘.*a‘t:)n')ng and \eorn'm
\r\ow A—o w se -qu or\rncx\ aec\'\nielues ’Hf\c.} o«f?e:cj

an Ot\lrernq\'we Hoo.} 5 M e%?ec\-\veness, \s far
SMFer'sor ‘)l'O 'irr‘O»d't)"lQN\o\\ W\Q)%EMQB“\CO-\ TQQSOn'lnS).
The revolulion *hol Wobbins excluded is in
Pu“ ‘Sw'\na.

More eXQc)'\:j_, /Rol;};ins did no)’ EKC\ude i}-,-
he wnmly said  nol Yo expect W\u\)rin:) e his
s\w;\;, and it locks cs if he 1s rig\rﬁ-. The s peed
\/Vl}'h w\'\ic\f\ Cu“‘ures _Sc;.en\“;gic ‘SLJ\LDCM“'UFGS
hg} GXC\MO\QC\- Con Q\DSOr\oe c\ﬁcsnse IS , even
in the case o? Fro ress, 6}1"103!\3 \'lvrii}ec:\) Yhe
wmarhemah col Su":e?}&n\cer Pfoceec\s on s
S)reo\c[:e Course as SuTJer}kaers have Yo,

and reo\u,irecl o New SC'\enth 0\1‘3Ci}o\ihe

-‘c‘_') rea\]ze -Wle ﬂ)remm 0? Lei\omz..
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'“r\o} “ne Jo‘o Fe“ )o ‘“’\2 Scien)iﬁc discip\ine a'\ﬂo
known as Com?u“mfj Science. 18 not Sur‘-:r'u'sm :
(i) COm‘Pu}ing SC'IQ.Y\"'IS"S ore in o\o\‘.\\\j Need o?ﬁe
e echveness an\:j Forma\ '\ec\whlques con Frovie\e)
Gin) Froﬁassionc.\ln, cm‘)u\ina scien\-is)rs are quﬂ'e
ram]\iar with 'Hne \N\O\Y\')\’)u\a\")o‘f\ o? univ\\er‘rre\-ec(
Formux\e‘e , ond (i'ni\ x—\ﬁeirs is -Mne }.QC\“”O\O&D o?
mec\qcmi?.‘anfj the MGﬂi\?u\C\\‘inﬂ (u? such mechaniza-

bon is heeded).

Trem Robbins ond his Ccﬂ\‘?ro.}ers en the swper-
Yonker we con exPec} the Fro)res¥ “Bu} Yol is ok
w\na\' mo\\-\nemo.}-‘l cs s c\\aou“%_ /R,, \«\H ’“’\a} IS Pre_
cwse\& w\\ a hew sk'y? had )ro \ae.qom“-_ 1? we
\nones}\ ?Je\ieue. N Oy MISSiom we S\'\ou\d canswer
“Bulr it s wWhat Ync.}\"\emc\\-‘;cs wall boe about o

&
Qen}-ur\lj B—c‘mn no»o.'

BY) M'\e q\oove WS wrl—“f’m ?crr mﬂ oW ':“umi-
V\Ox}'lcm. U needed G\ SQ"'IS?QC.\‘CJ’I‘D cwnswer w\nn
com u}w‘nf) sScCience reSearc\'\ s eac\f\ "\\'me drown
Yo wathemalical ?oundo\}"\m‘-?. The conclusion
—drawn on oter Sroumd.s- thol we are in e

process o€ Teo\\'nsz) the Dreom o? Letbniz pro-

v'ndes G mnore H‘\o\n Sc,\‘is&)o\c}or v S\WEer.

PDustin, 12 Ochober 1986
'ProE clr. Eds&er W ’Dglcs\w-a.

':Dej]go.r\me»n\‘ o? Com‘:u}er Sciences
“The Un‘uve»rs‘.b UP—Tem_s o} Nushin
N uskin, TX 38712-183 , USH



	transcription: 


